Serening PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 09-266229 
(43)Date of publication of application : 07.10.1997 



(51)Int.CI. 



H01L 21/60 
H01L 21/56 
H01L 23/29 
H01L 23/31 
H05K 1/18 



(21) Application number : 08-073674 

(22) Date of filing : 28.03.1 996 



(71 Applicant : MATSUSHITA ELECTRIC IND CO 
LTD 

(72)Inventor : BESSHO YOSHIHIRO 



S-VA 



1 



Z 




(54) PACKAGING METHOD OF SEMICONDUCTOR DEVICE AND PACKAGED STRUCTURE OF 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent thermal stress 
from being produced owing to thermal contraction of a 
resin component, by filling a gap between a 
semiconductor device and a circuit board with the liquid 
resin mixture containing an inorganic filler, and hardening 
the resin mixture in the state where the inorganic 
mixture is located in the vicinity of a small thermal 
expansion coefficient member. 

SOLUTION: A gap between a semiconductor device 1 
and a circuit board 4 is filled with a liquid resin mixture 7. 
The circuit board 4 is turned over and is heated at 
temperature of about 150° C to harden the liquid resin 
mixture 7. The liquid resin mixture 7 contains at least 
resin 8 and an inorganic filler 9, in which a ratio of the 
resin 8 and the inorganic filler 9 is adjusted such that a 
thermal expansion coefficient of the resin mixture 10 
after being hardened is coincident with that of a junction 
6 of a conductive bonding agent Further, the hardening 
is performed in the state wherte the inorganic filler 9 is 

displaced to the side of a small thermal expansion coefficient semiconductor device 1. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The mounting approach of the 
semiconductor device characterized by to 
have the process which is the mounting 
approach of a semiconductor device of 
mounting a semiconductor device in the 
circuit board by face down, and mounts 
said semiconductor device in said circuit 
board, the process filled up with the 
liquefied resin constituent which contains 
resin and an inorganic filler in the gap of 
said semiconductor device and said 
circuit board, and the process which 
hardens said resin constituent in the 
condition that said inorganic filler is 
located near the small member of a 
coefficient of thermal expansion. 
[Claim 2] The mounting approach of the 
semiconductor device according to claim 1 
which hardens said resin constituent in 
the condition that said inorganic filler is 
located near said circuit board when the 



coefficient of thermal expansion of said 
semiconductor device is larger than the 
coefficient of thermal expansion of said 
circuit board. 

[Claim 3] The mounting approach of the 
semiconductor device according to claim 1 
which hardens said resin constituent in 
the condition that said inorganic filler is 
located near said semiconductor device 
when the coefficient of thermal expansion 
of said semiconductor device is smaller 
than the coefficient of thermal expansion 
of said circuit board. 

[Claim 4] The mounting approach of a 
semiconductor device according to claim 1, 
2, or 3 of using the specific gravity 
difference of said resin in said liquefied 
resin constituent, and said inorganic 
filler as an approach of positioning said 
inorganic filler. 

[Claim 5] The mounting approach of a 
semiconductor device according to claim 3 
of turning said circuit board over and 
using the specific gravity difference of 
said resin and said inorganic filler as an 
approach of locating said inorganic filler 
near said semiconductor device. 
[Claim 6] The mounting approach of the 
semiconductor device of five given in any 
1 term from claim 1 using the property in 
which the viscosity of said resin in said 
liquefied resin constituent falls rapidly in 
the state of an elevated temperature as 
an approach of positioning said inorganic 
filler. 

[Claim 7] The mounting approach of a 
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semiconductor device according to claim 6 
of performing positioning of said 
inorganic filler, and hardening of said 
liquefied resin constituent at the same 
process. 

[Claim 8] The mounting approach of the 
semiconductor device of seven given in 
any 1 term from claim 1 which mounts 
said semiconductor device in said circuit 
board using a solder bump. 
[Claim 9] The mounting approach of the 
semiconductor device of seven given in 
any 1 term from claim 1 which mounts 
said semiconductor device in said circuit 
board using electroconductive glue. 
[Claim 10] The mounting approach of the 
semiconductor device of seven given in 
any 1 term from claim 1 which mounts 
said semiconductor device in said circuit 
board using a projection electrode and 
electroconductive glue. 
[Claim 11] The mounting object of the 
semiconductor device characterized by 
being in the condition in which the 
semiconductor device was mounted in the 
circuit board, was equipped with the 
resin constituent which contains resin 
and an inorganic filler in the gap of said 
semiconductor device and said circuit 
board, and said inorganic filler in said 
resin constituent was located near the 
small member of a coefficient of thermal 
expansion. 

[Claim 12] The mounting object of the 
semiconductor device according to claim 
11 with which it has said resin 



constituent from which a coefficient of 
thermal expansion changes 

perpendicularly to said circuit board. 
[Claim 13] The mounting object of the 
semiconductor device according to claim 
11 or 12 which is in the condition in 
which said inorganic filler in said resin 
constituent was located near said circuit 
board when the coefficient of thermal 
expansion of said semiconductor device is 
larger than the coefficient of thermal 
expansion of said circuit board. 
[Claim 14] The mounting object of the 
semiconductor device according to claim 
11 or 12 which is in the condition in 
which said inorganic filler in said resin 
constituent was located near said 
semiconductor device when the 
coefficient of thermal expansion of said 
semiconductor device is smaller than the 
coefficient of thermal expansion of said 
circuit board. 

[Claim 15] The mounting object of the 
semiconductor device according to claim 
12, 13, or 14 whose average of the vertical 
coefficient of thermal expansion to said 
circuit board of said resin constituent 
corresponds with the value of the vertical 
coefficient of thermal expansion to said 
circuit board of the connection part of 
said semiconductor device and said 
circuit board mostly. 

[Claim 16] The mounting object of the 
semiconductor device according to claim 
15 with which it has said resin 
constituent with which the rate of said 
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resin and said inorganic filler was 
adjusted so that the average of the 
vertical coefficient of thermal expansion 
to said circuit board of said resin 
constituent and the value of the vertical 
coefficient of thermal expansion to said 
circuit board of the connection part of 
said semiconductor device and said 
circuit board may be mostly in agreement. 
[Claim 17] The mounting object of the 
semiconductor device of 16 given in any 1 
term from claim 11 using an inorganic 
filler spherical as said inorganic filler in 
said resin constituent. 
[Claim 18] The mounting object of the 
semiconductor device of 17 given in any 1 
term from claim 11 by which said 
semiconductor device is mounted in said 
circuit board using the solder bump. 
[Claim 19] The mounting object of the 
semiconductor device of 17 given in any 1 
term from claim 11 by which said 
semiconductor device is mounted in said 
. circuit board using electroconductive glue. 
[Claim 20] The mounting object of the 
semiconductor device of 17 given in any 1 
term from claim 11 by which said 
semiconductor device is mounted in said 
circuit board using a projection electrode 
and electroconductive glue. 
[Claim 21] The mounting object of the 
semiconductor device of 20 given in any 1 
term from claim 11 equipped with said 
semiconductor device with which 
coefficients of thermal expansion differ, 
and said circuit board. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the mounting approach of a 
semiconductor device, and its mounting 
object in detail about a semiconductor 
device. 
[0002] 

[Description of the Prior Art] When it 
mounts a semiconductor device to up to 
the circuit board conventionally, the 
approach by soldering is common. 
However, by the miniaturization of the 
package of a semiconductor device, and 
the increment in the number of 
connection terminals, spacing between 
connection terminals becomes narrow 
and it is becoming difficult gradually to 
cope with it with the conventional 
soldering technique in recent years. 
[0003] So, recently, the approach of 
aiming at a miniaturization and efficient 
use of a component- side product is 
invented by carrying out direct 
attachment of the naked semiconductor 
device on the circuit board. There is the 
following as the example. 
[0004] First, in case the approach 
connects a semiconductor device to the 
circuit board electrically, it carries out the 
laminating of the solder layer beforehand 
formed of the vacuum evaporationo film 
of an adhesion metal or a diffusion 
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prevention metal, and plating on the 
terminal electrode of a semiconductor 
device. And next, the face down of the 
semiconductor device which has the 
above electrode structure is carried out 
on the circuit board, it heats to an 
elevated temperature and welding of the 
solder on the terminal electrode of a 
semiconductor device is carried out to the 
connection electrode of the circuit board. 
[0005] According to this approach, it can 
carry out by putting connection in block, 
and the mounting structure by this 
approach has further the description that 
the mechanical strength after connection 
is strong. Therefore, it is supposed that it 
is this approach an effective approach. 
[0006] Moreover, in order to secure the 
stability of the joint by solder, the 
mounting object of the semiconductor 
device which carried out the resin seal of 
between a semiconductor device and the 
circuit boards is indicated by the U.S. Pat. 
No. 5121190 specification. 
[0007] Hereafter, the mounting approach 
and mounting object of the conventional 
semiconductor device are explained. 
Drawing 5 is the important section 
sectional view of the mounting object of 
the semiconductor device in the 
conventional technique. In drawing 5 , 
the joint according [ accord / the circuit 
board and 5 / a connection electrode / 1 / 2 
/ a semiconductor device and / 13 ] to 
solder in the terminal electrode of a 
semiconductor device 1 and 4 and 14 are 



closure resin. 

[0008] In this conventional technique, the 
semiconductor device 1 with which the 
solder bump was formed on the terminal 
electrode 2 is first carried in the position 
of the connection terminal 5 of the circuit 
board 4 by face down. Next, it heats to a 
200-300-degree C elevated temperature, 
melting of the solder bump on the 
terminal electrode 2 is carried out, and 
welding is carried out to the connection 
terminal 5. By carrying out like this, a 
semiconductor device 1 and the circuit 
board 4 are connected by the joint 13 by 
solder. Then, the gap of a semiconductor 
device 1 and the circuit board 4 is filled 
up with liquefied closure resin 14, and 
heat hardening is carried out at the 
temperature of about 150 degrees C. 
According to the above process, the 
mounting object which closed the 
semiconductor device 1 by closure resin 

14 can be acquired. - 

[0009] 

[Problem(s) to be Solved by the 
Invention] However, in the mounting 
object of the above conventional 
semiconductor device, by change of the 
environmental temperature at the time of 
using the mounting object of this 
semiconductor device, the thermal stress 
by the difference of the coefficient of 
thermal expansion of a semiconductor 
device 1 and the circuit board 4 will arise, 
and the joint 13 by solder will be joined 
by that thermal stress. Moreover, when 



JP09-266229 



using especially the mounting object of 
this semiconductor device in an 
elevated- temperature field, also in the 
closure resin 14 with which the gap of a 
semiconductor device 1 and the circuit 
board 4 is filled up, the new thermal 
stress by thermal expansion will arise, 
and the joint 13 by solder will be joined 
by this thermal stress. Therefore, in this 
conventional mounting object, since all of 
such thermal stress join the joint 13 by 
solder, the dependability of the electrical 
installation of a semiconductor device 1 
and the circuit board 4 gets worse. 
[0010] In order to avoid such thermal 
stress, it is necessary to secure the 
stability of the joint 13 by solder using 
what has a coefficient of thermal 
expansion small as closure resin 14 (it is 
a match to the coefficient of thermal 
expansion of the joint 13 according to 
solder still more preferably). As such (a 
coefficient of thermal expansion is small) 
closure resin 14, what carried out content 
of the inorganic filler about 40 to 75% of 
the weight (still more preferably about 50 
■ 60 % of the weight) can be considered in 
closure resin 14. 

[00 11] However, although it will solve 
about the thermal stress of the joint 13 by 
the solder which works perpendicularly 
(it only says also "perpendicularly" 
hereafter.) to the circuit board if such 
closure resin 14 (what has such a small 
coefficient of thermal expansion that it 
agrees in the coefficient of thermal 



expansion of the joint 13 by solder) is 
used The circuit board is met and it is in 
parallel (it is hereafter called "the 
direction of a flat surface".). About the 
thermal stress produced according to the 
difference of the coefficient of thermal 
expansion of the semiconductor device 1 
and the circuit board 4 which work, it is 
unsolvable. If about it and such closure 
resin 14 are used, the thermal stress of 
the direction of a flat surface will increase 
further. 

[0012] Increase of such thermal stress of 
the direction of a flat surface is produced 
when coefficients of thermal expansion 
with the joint 13, the semiconductor 
device 1, and the circuit board 4 by solder 
differ greatly. That is, since it cannot be 
made to agree with the coefficient of 
thermal expansion of a semiconductor 
device 1 and the circuit board 4 even if it 
makes the coefficient of thermal 
expansion of closure resin 14 agree in the 
joint 13 of solder, increase of thermal 
stress takes place according to the 
difference of the coefficient of thermal 
expansion. Therefore, the thermal stress 
produced according to the difference of 
the coefficient of thermal expansion of the 
direction of these flat surfaces joins the 
joint 13 by solder, and worsens the 
dependability of the electrical installation 
of a semiconductor device 1 and the 
circuit board 4. 

[0013] This invention was made in order 
to solve such a technical problem, and it 
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aims at offering the mounting approach 
of the mounting object of a reliable 
semiconductor device, and the 
semiconductor device for obtaining this. 
[0014] 

[Means for Solving the Problem] This 
invention for attaining the 
above-mentioned purpose is the 
mounting approach of a semiconductor 
device of mounting a semiconductor 
device in the circuit board by face down, 
and is characterized by to have the 
process which mounts said semiconductor 
device in said circuit board, the process 
which fills up the gap of said 
semiconductor device and said circuit 
board with the liquefied resin constituent 
containing resin and an inorganic filler, 
and the process which hardens said resin 
constituent in the condition that said 
inorganic filler is located near the small 
member of a coefficient of thermal 
expansion. ~ 
[0015] By carrying out like this, the 
inclination of a coefficient of thermal 
expansion will occur in said resin 
constituent after hardening which 
intervenes between said semiconductor 
devices and said circuit boards between 
the part which has the distribution 
condition of said inorganic filler, i.e., said 
inorganic filler, and the part which is not. 
Therefore, a perpendicular direction and 
the direction of a flat surface can prevent 
effectively generating of the thermal 
stress by heat expansion of said resin 



constituent by how said inorganic filler is 
distributed. 

[0016] Moreover, when the coefficient of 
thermal expansion of said semiconductor 
device is larger than the coefficient of 
thermal expansion of said circuit board, it 
is desirable to harden said resin 
constituent in the condition that said 
inorganic filler is located near said circuit 
board. Since said inorganic filler has the 
effectiveness of raising thermal 
conductivity, according to said mounting 
approach, heat conduction over said 
circuit board improves, and the difference 
of the coefficient of thermal expansion of 
said semiconductor device and said 
circuit board is eased here, therefore, 
generating of the thermal stress said 
resin constituent after hardening will 
have the inclination of a coefficient of 
thermal expansion perpendicularly and 
according to heat expansion of said resin 
constituent - a perpendicular direction 
and the direction of a flat surface - it can 
prevent - said semiconductor device and 
said circuit board - dependability - it can 
mount highly. 

[0017] Furthermore, when the coefficient 
of thermal expansion of said 
semiconductor device is smaller than the 
coefficient of thermal expansion of said 
circuit board, it is desirable to harden 
said resin constituent in the condition 
that said inorganic filler is located near 
said semiconductor device. By carrying 
out like this, heat conduction over said 
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semiconductor device improves, the 
difference of the coefficient of thermal 
expansion of said semiconductor device 
and said circuit board is eased, and the 
direction of a flat surface can be 
prevented perpendicularly [ generating / 
of the thermal stress by heat expansion of 
said resin constituent ]. 
[0018] Moreover, as an approach of 
positioning said inorganic filler, the 
method of using the specific gravity 
difference of said resin in said liquefied 
resin constituent and said inorganic filler, 
the method of using the property in which 
the viscosity of said resin in said liquefied 
resin constituent falls rapidly in the state 
of an elevated temperature, etc. are 
desirable. Furthermore, the method of 
turning said circuit board over and using 
the specific gravity difference of said 
resin and said inorganic filler as an 
approach of locating said inorganic filler 
near said semiconductor device, is also 
desirable. Moreover, the method of 
performing positioning of said inorganic 
filler and hardening of said liquefied 
resin constituent at the same process is 
also desirable. 

[00191 Furthermore, the approach of 
mounting said semiconductor device in 
said circuit board using a solder bump, 
the method of mounting said 
semiconductor device in said circuit board 
using electroconductive glue, the method 
of mounting said semiconductor device in 
said circuit board using a projection 



electrode and electroconductive glue, etc. 
are desirable. 

[0020] Moreover, said inorganic filler in 
said resin constituent is characterized by 
being in the condition to which the 
semiconductor device was mounted in the 
circuit board by the semiconductor device 
concerning this invention, and it was 
equipped with the resin constituent 
which contains resin and an inorganic 
filler in the gap of said semiconductor 
device and said circuit board, and the 
mounting object was located in it near the 
small member of a coefficient of thermal 
expansion. Furthermore, it is desirable to 
have said resin constituent from which a 
coefficient of thermal expansion changes 
perpendicularly to said circuit board. 
Moreover, when it being in the condition 
in which said inorganic filler in said resin 
constituent was located near said circuit 
board when the coefficient of thermal 
expansion of said semiconductor device is 
larger than the coefficient of thermal 
expansion of said circuit board, and the 
coefficient of thermal expansion of said 
semiconductor device are smaller than 
the coefficient of thermal expansion of 
said circuit board, it is desirable that it is 
in the condition in which said inorganic 
filler in said resin constituent was located 
near said semiconductor device. 
[0021] By having made it such a 
configuration, in a perpendicular 
direction, the average of the coefficient of 
thermal expansion of the perpendicular 



JP09-266229 



direction of said resin constituent and the 
value of the coefficient of thermal 
expansion of the perpendicular direction 
of the connection part of said 
semiconductor device and said circuit 
board can be maintained almost 
identically, and the difference of the 
coefficient of thermal expansion by the 
side of said semiconductor device and 
said circuit board can be eased in the 
direction of a flat surface with said resin 
constituent from which a coefficient of 
thermal expansion changes 
perpendicularly. Therefore, a 
perpendicular direction and the direction 
of a flat surface are enabled to prevent 
effectively generating of the thermal 
stress by heat expansion of said resin 
constituent, and when the coefficients of 
thermal expansion of said semiconductor 
device and said circuit board differ, the 
mounting object of a reliable 
semiconductor device can be acquired. 
[0022] Furthermore, it is desirable to 
have said resin constituent with which 
the rate of said resin and said inorganic 
filler was adjusted so that the average of 
the vertical coefficient of thermal 
expansion to said circuit board of said 
resin constituent and the value of the 
vertical coefficient of thermal expansion 
to said circuit board of the connection 
part of said semiconductor device and 
said circuit board may be mostly in 
agreement. It is also desirable that the 
spherical inorganic filler is used as said 



inorganic filler in said resin constituent. 
[0023] Moreover, it is also desirable that 
said semiconductor device is mounted in 
said circuit board using a solder bump, 
that said semiconductor device is 
mounted in said circuit board using 
electroconductive glue, and that said 
semiconductor device is mounted in said 
circuit board using a projection electrode 
and electroconductive glue. 
[0024] 

[Embodiment of the Invention] Hereafter, 
the gestalt of operation of this invention 
is explained based on a drawing. Drawing 
1 shows process drawing about the 
mounting approach of the semiconductor 
device concerning the first operation 
gestalt of this invention. As for resin and 
9, in drawing 1 , the resin constituent 
with 1 [ liquefied / a semiconductor device, 
the joint according / 2 / 3 / a terminal 
electrode and / 6 / to electroconductive 
glue in electroconductive glue and 4, and ~ 
7 ] according [ the circuit board and 5 ] to 
a connection electrode and 8 are [ an 
inorganic filler and 10 ] the resin 
constituents after hardening. Hereafter, 
based on process drawing of drawing 1 . 
the mounting approach of the 
semiconductor device concerning this 
first operation gestalt is explained. 
[0025] First, as shown in drawing 1 (a), 
electroconductive glue 3 is beforehand 
formed in the terminal electrode 2 of a 
semiconductor device 1. In this case, 
electroconductive glue 3 may be directly 
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formed on the terminal electrode 2, and 
may be formed on the projection electrode 
(bump) beforehand formed in the 
terminal electrode 2. 
[0026] Next, as shown in drawing 1 (b), 
this semiconductor device 1 is made a. 
face down (facing down), alignment is 
performed to the position of the 
connection electrode 5 of the circuit board 
4 (for example, GAKAEPO substrate), 
and a semiconductor device 1 is carried 
on the circuit board 4. Thereby, the 
terminal electrode 2 of a semiconductor 
device 1 and the connection electrode 5 of 
the circuit board 4 are electrically 
connected by the joint 6 by 
electroconductive glue. In this case, the 
coefficient of thermal expansion of a 
semiconductor device 1 is smaller than 
the coefficient of thermal expansion of the 
circuit board 4. 

[0027] Next, as shown in drawing 1 (c), 
the gap of a semiconductor device 1 and 
the circuit board 4 is filled up with the 
liquefied resin constituent 7. And as 
shown in drawing 1 (d), the liquefied 
resin constituent 7 is stiffened by turning 
the circuit board 4 over and heating at 
the temperature of about 150 degrees C. 
If it does so, the inorganic filler 9 can 
obtain the resin constituent 10 after 
hardening in the condition of having 
sedimented to the semiconductor device 1 
side, in the liquefied resin constituent 7 
according to the specific gravity 
difference of resin 8 (for example, epoxy 



resin) and the inorganic filler 9 (for 
example, silica). 

[0028] According to the above process, the 
mounting object of the semiconductor 
device 1 as shown in drawing 2 can be 
acquired. In the liquefied resin 
constituent 7 used at this time, resin 8 
and the inorganic filler 9 contain at least. 
Moreover, as this resin constituent 7, that 
to which the rate of resin 8 and the 
inorganic filler 9 is adjusted is used so 
that the coefficient of thermal expansion 
of the resin constituent 10 after 
hardening may be in agreement with the 
coefficient of thermal expansion of the 
joint 6 of electroconductive glue. For this 
reason, even if it is in the condition in 
which the inorganic filler 9 sedimented in 
the resin constituent 10 after hardening, 
the coefficient of thermal expansion of the 
perpendicularly the resin constituent 10 
after hardening averaged is in agreement 
with the coefficient of thermal expansion 
of the perpendicular direction of the joint 
6 of electroconductive glue. 
[0029] Moreover, in the above-mentioned 
process, since it was made to harden 
where the inorganic filler 9 is brought 
near by the semiconductor device 1 side, 
by the semiconductor device 1 side with a 
small coefficient of thermal expansion, 
the coefficient of thermal expansion of the 
direction of a flat surface of the resin 
constituent 10 after hardening is small, 
and as it said that it was large, it has the 
inclination of a coefficient of thermal 
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expansion perpendicularly in the resin 
constituent 10 after hardening by the 
circuit board 4 side with a large 
coefficient of thermal expansion. 
[0030] Therefore, when using a 
semiconductor device 1 at an elevated 
temperature, generating of the thermal 
stress of the perpendicular direction by 
the thermal expansion of the resin 
constituent 10 after hardening which 
exists in the gap of a semiconductor 
device 1 and the circuit board 4, and the 
direction of a flat surface can be 
prevented. Consequently, the mounting 
object of the reliable semiconductor 
device 1 of electric connection can be 
acquired. 

[0031] Moreover, by making it the above 
configuration, in case it returns to 
ordinary temperature after carrying out 
heat hardening of the liquefied resin 
constituent 7, generating of the thermal 
stress of the perpendicular direction by 
the heat shrink of the resin constituent 
10 after hardening and the direction of a 
flat surface can be prevented. Therefore, 
the dependability of the electric 
connection at the time of mounting a 
semiconductor device 1 in the circuit 
board 4 improves. 

[0032] Drawing 3 shows the mounting 
object of the semiconductor device 
concerning the second operation gestalt of 
this invention. As for the joint according 
[ accord / the circuit board and 5 / a 
connection electrode / 1 / 2 / a 



semiconductor device and / 6 ] to 
electroconductive glue in a terminal 
electrode and 4, and 10, in drawing 3 , the 
resin constituent after hardening and 11 
are projection electrodes. 
[0033] The mounting object of the 
semiconductor device concerning this 
second operation gestalt is considered as 
the configuration which formed the 
projection electrode 11 in the terminal 
electrode 2 of a semiconductor device 1. 
Other configurations are the same as that 
of the operation gestalt of the above first 
substantially. Au etc. is used as an 
ingredient of the projection electrode 11. 
If it is the configuration which formed the 
projection electrode 11 in the terminal 
electrode 2 as shown in this second 
operation gestalt, in addition to the 
effectiveness of the operation gestalt of 
the above 1st, the breadth of the 
electroconductive glue at the time of 
mounting a semiconductor device 1 in the 
circuit board 4 can be regulated, and it 
will become joinable in a detailed pitch. 
[0034] Drawing 4 shows the mounting 
object of the semiconductor device 
concerning the third operation gestalt of 
this invention. In dra wing 4 , 1 is a 
semiconductor device and a joint 
according [ accord / a connection electrode 
and 10 / the resin constituent after 
hardening / 2 / 4 / a terminal electrode 
and / 12 ] to solder in the circuit board 
and 5. 

[0035] The mounting object of the 
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semiconductor device concerning this 
third operation gestalt is considered as 
the configuration which mounted the 
terminal electrode 2 of a semiconductor 
device 1 in the terminal electrode 5 of the 
circuit board 4 by the joint 12 by solder. 
Other configurations are the same as that 
of the operation gestalt of the above first 
to a real enemy. 

[0036] If it is the configuration which 
mounts a semiconductor device 1 in the 
circuit board 4 using the joint 12 by 
solder as shown in this third operation 
gestalt, in addition to the effectiveness of 
the operation gestalt of the above 1st, a 
semiconductor device 1 can be more 
firmly mounted in the circuit board 4. 
Moreover, by the mounting approach by 
the conventional solder, although the 
quality of the material of the circuit 
board was limited to the thing (for 
example, ceramic substrate) near the 
coefficient of thermal expansion of a 
semiconductor device on the problem of 
thermal stress, according to this 
operation gestalt, it becomes possible to 
use the circuit board of all the quality of 
the materials. 

[0037] Moreover, in the above operation 
gestalt [ first], the second operation 
gestalt, and the third operation gestalt, 
although the configuration which made 
the inorganic filler 9 in a resin 
constituent sediment to a semiconductor 
device 1 side was explained supposing the 
case where the coefficient of thermal 



expansion of the circuit board 4 is larger 
than the coefficient of thermal expansion 
of a semiconductor device 1, this 
invention is not limited to this. When the 
coefficient of thermal expansion of the 
circuit board 4 is smaller than the 
coefficient of thermal expansion of a 
semiconductor device 1 (relation contrary 
to this operation gestalt), it is good, and 
this configuration can be easily obtained 
by making it harden without turning the 
circuit board 4 over, the configuration 
which made the inorganic filler 9 in a 
resin constituent sediment to a circuit 
board 4 side, then in case a liquefied resin 
constituent is hardened. 
[0038] 

[Effect of the Invention] According to the 
mounting approach of the semiconductor 
device concerning this invention, when 
producing the mounting object of a 
semiconductor device and the process 
changed into an ordinary temperature 
condition from an elevated-temperature 
condition is performed, generating of the 
thermal stress of the perpendicular 
direction by the heat shrink of a resin 
constituent and the direction of a flat 
surface can be prevented, therefore, a 
semiconductor device " the circuit board 
■ dependability - it can mount highly. 
[0039] Moreover, according to the 
mounting object of the semiconductor 
device concerning this invention, when 
using the mounting object of this 
semiconductor device in the state of an 
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elevated temperature, even if it is, 
generating of the thermal stress of the 
perpendicular direction by the thermal 
expansion of a resin constituent and the 
direction of a flat surface can be 
prevented. Therefore, the mounting 
object of a semiconductor device becomes 
what has high dependability. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll Process drawing showing the 
mounting approach of the semiconductor 
device concerning the first operation 
gestalt of this invention 
rDrawing 21 The important section 
sectional view of the mounting object of 
the semiconductor device concerning the 
first operation gestalt of this invention 
[Drawing 3l The important section 
sectional- view of the mounting object of 
the semiconductor device concerning the 
second operation gestalt of this invention 
[Drawing 41 The important section 
sectional view of the mounting object of 
the semiconductor device concerning the 
third operation gestalt of this invention 
[Drawing 51 The important section 
sectional view of the mounting object of 
the semiconductor device in the 
conventional technique 
[Description of Notations] 

1 Semiconductor Device 

2 Terminal Electrode 



3 Electroconductive Glue 

4 Circuit Board 

5 Connection Electrode 

6 Joint by Electroconductive Glue 

7 Liquefied Resin Constituent 

8 Resin 

9 Inorganic Filler 

10 Resin Constituent after Hardening 

11 Projection Electrode 

12 13 Joint by solder 
14 Closure Resin 
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